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Polymers derived from ethylene monomers, which do not contain quaternary carbon in the main chain and 
have an activation energy (Ea) of melt flow of 8-20 kcal/mol, and wherein (1) the Huggins constant (k) and the 
limiting viscosity [rj] satisfy the relationship of the formula: k £ 0.2 + 0.0743 x [17], or (2) the molar ratio of the 
methyl groups to the methylene groups in the molecular chain, [CH3/CH2], is 0.005 to 0.1 and satisfies the relationship 
of the formula: Tm £ 131 - 1340 [CH3/CH2]. or (3) the Mw and the die swell ratio (DR) satisfy the relationship of 
the formula: DR > 0.5 + 0.125 x log Mw, or (4) a ^-dispersion peak is present in a temperature range of 0 to - 100 
C m the loss modulus measurement These poryethylenes are different from ordinary HDPE, L-LDPE and LDPE, 
and. are characterized m that they are excellent in processabflity and capable of the control of various properties, such 
as density, melting point and crystallinity, mainly by polyethylene itself. 
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T ( x B 2 ) pm. . ( X B i) p.. J 
L.DPEfcU ± IB (C-l) ~ (C-5) ©«ig*il-W-r«<b 
3| it t> *l T *5 t) x C ti €> Cfcfifc-r <& |S|5£#*Tfc*iT ^ £ C r^? n 
* 1/ a )l< X (Macroaolecules) J SI 7 . SI 7 5 6 * - S J 
'(1984?)). 

© # i* c .fc ft . 0 1*C^^-«k-5lcgl Jg ti< tz S ti x 4> ft < £ 

t>'x*v';U#<££l±©£a£#& (3 2. 1 8ppm) ii^^^fe<t 
© # & ii< fit S $ tt T I* 3 o 
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42.86 
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24.36 


0-CH, 


2 


39. 75 


brB, 
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39.19 




16 


23.36 


2B< 


4 


38. 23 


brB«_. 


17 


r 22. 88 


2B« 


5 


37. 38 


(brB 2 ) P .. 




^ 22. 84 


2Be-. 


6 


35. 99 




18 


#- 20. 15 


2Bs 


7 


35.00 






'■20.04 


IB, 


8 


34.61 


a B«-. 


19 


14.59 


IBs 


9 


34.22 


4B« 


20 


t 14. 08 


IB4 


10 


32.70 


3Bg 




«• 14.02 


IB,-. 


11 


32. 18 


3B. 


21 


[■ 11.22 




12 


30. 00 


CH* 2.0. 




11.01 


IB, XttQB,) 


13 


27. 33 


/SB*-. 




<■ 10. 85 




14 


25. 99 




22 


|- 8.15 
^ 7.87 












IB'* 



V> S C r v ? n * W * 3. )V X (Macromolecules)j Iff 1 4 & . SB 2 1 
5^-v (1 98 1^) . n%\ 7 * . £ 1 7 5 6 ^- i? (1 98 
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L D P E t © -f V > F*p ia C - * h *-om'M* S> 

J/Jl/7ACiiHfiTtt, *«i*>3tlffl**i'/t*^32 ; l 
8 p pmCiilSt^. — # a* 1/ > / * * ^ > ~ 1 # M £ (* © ^ 
*->;l/#«©5fcfcS«i:*>N 3*l©^i*>/t;Hi 3 2. 2 2 p p m ic 
HJSt.J. j}ti«CJ:^5*/l'i'7 h m ti S d <»: £ f J ffl t T . 

y 1/ > K L\ "C h ;l/*»St" * t . 2 f 

JKDJ^tt^&KJ:*). L D P E ttgi^«itt 5 i i A<IS 
$ n o 

k-^l. tntounitt. 3£3*ttttSt* * <^ «> ss ^ £ * m s £ ft 

¥lf ^nSi LDPE0M1 - MwCMit^ ^^»^*<^<^S 
CotlTlfi^'Jif l/V (H.DPE) ©M^^fe)-rtlx £ *> > 
1-MwTLDPEttiHS^M I **t. -f>Xho> 
fv U - 1/ * y — * — J: ~ T ifctott * SI % ~> 7 V V 7 
2 $ _ ^ £ jfc to ^ g £ ft x * ;b =¥ - ( E a) (i H D P E i)< 6 k c a 1 
/mo 1 & /h 3 < * — Zfr > LDPEttftl 2kca 1/mo 1 £ 
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© m $ =¥■ & m © m m k £ * $ s« 

(a) '^>X3E» (Hoggins Coefficients) JCfc-SfdS 

S 7c tt ft v sp/ c (fi"J» h * / g ) . m P5 tt ft C J? ) < f* > 

v v h^/g) , /N^^xje^k&^^'jv-aiftc (g/f f u 
? h ao ioiactt^ — ass; (A4s>xost) 

j? sf/ c=(n)+k(j) , c 

;U • * ^ • # «J — • (J. Polyner Sci. ) J W. 9 4£ , 

$82 6 5 1 (1 9 5 2 *£) ) „ f fcSft^ft* Wt 5 L D P E t I 
H«HD P EOA^>xt»llL D P ET^I^^i*<^$tlTl> 
4 C r # «J v — • /> y K ~f y 9 (Polymer Handbook) J John Hi ley 
Sons =pm(1 975$ODo 

(b) « K «5 ft " C J7 ) iy^l//<-5i-i/ a >^o^h^v7-ffe % 

5yA,/?-;x-i/3^D7h/77 (GPC) & <F ft ffc & & C 
TUSc «*i4\ IgtOHDPEOSfBtSlltGPCftiaS^ 
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flicKI lis *ift*t*t*LDPE4ttHtti), H - * Ifi 
tte-eJttJ-^'Si^ LD P EliHDP E<tt)/h$^^^fi*^^^ 

& k . # © y ^ ^ 1/ > © # o ^ r g£ BJI * o ' 
#J8WO*!)xVu> C 1 3 ~ (4) lis l»ftlU'J7-±M 

Keg&«5Ra<#2E-£Tx 3^o«»«»©Sttft**^*- (Ea) 

*<8~20kca 1 / * A*', fF*L<tt8.-5-~l 9 k c a 1 / * /U . 

«fc»5*?£L<t±9~l 8 k c a 1 / ^ ;U © $5 <fe S C <b *< # g 

C © ffi 4t ^ * ^ ^ - (Ea) *<8kcal/t;l/*lTli 

3fe # £ JO X <8 *< ^ S> ft « ^ o # =fc ^ SEStMtx*^^- (Ea) 

ii;sii5ot, not, not, 2 1 ot, 2 s.otct 

#SlfrfitJtt#&©S&&#:#1* (1 0 "*~ 1 fl ! rod/sec) 
£8« J£ L . 1 7 0 t^SJfififf i LT£S- B# fS 31 J* fliJ * *S * 
. tl ft© S g C 4s «• S G * . G* C->7 l«7.7?^-ia)!iStO 
ig&jJr'&T U — -7 x © 3; fr «k t> # Hi L rt: & T * 5 <, 

£ S> C *?|i!|o*'Jif l/> CI) — C4) fcU _t IB M # £ St 

-r <c ^ -£ > . # y ^ * u > ci) k ^i^tii, T f *y>^&^4 3 > za 

II 3 5t^i9fl£Lfc#y^-*g£S5cttS©H&£0&J£;*ft 
S'^>X5£& (k) tffiPBttS C * ) i*<> - 
k 2s 0. 2+ 0. 0 7 4 3 x (u) 

2 Oa^O. 2+ 0. 0 7 4 3 x Cj?) 

15SkS 0. 22+ 0. 0743X C J? ) 

s&cff*L<a 
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1 02k2 0. 24+ 0. 0743X C 77 D 

Kts^ Z (D > 7>m& (k) ©ffi L l"» A # $3 15 tt n 
5 £ k £ 0. 4 lt*5, 
±iS^*>X5£& (k) l;U @PB&£ C v D *<&igK*: £ 

ic 43 ^ r m, «: s ^ ft * ^ m & & * * *< > * s& n © * u ^ * ^ > 

CI] ti ^ & © ^ > x m » ©jfccioTtftgsti*. 
# U > & «E 4u 1 3 5iCTS!l5eLfc@|iSttK C >? D *>< Hil - T & S 

*•^^£<D'^3 ^ >XJ£&©ifck/k , *><1. 0 5 4V>L5. 0 © 15 ffl lc * 
3 # »J :r 1/ > T? * S (k : # 5£ Bjj © # U P > [1) <D^4 f > 

3 rt:^ dCDifck/k' tis «F £ L < ti 

1.0 TSk/k' £1.0 
«k X> » * L < it 

1. 0 8 £ k / k ' £3. 7 

i. lO^k/k'^3. 6 
£ *> * t < 

1.1 8Sk/k" £3. 4 



-18- 



WO 94/18250 



PCT/JP94/00168 



77 SP / c - C v ) + k C j? 3 * 



c 



t?sp/c£. 8K:f*'J>, *'J?-IS:2.0g/f5"J7 h 
;l/ T. jBISSK: 1 3 5 *C ± 0. 0 l^C. iMJE^: 5 El ± ^ * 

fli *ii & K i> x tt x t>«*ttt£*<l. 1 Ei ± © ia 

QTiH^ L, <S *f «i & ± 0. 0 4 % E* rt ©•» iCAOs o * * U 
-7-«£T©»]^lsJ#W:5!EiEi±T?*So * ^ jg *> «£ £ g $i © fi'J 

«t ») iff sai°]& u, mmtern. c * d *iraiL, * (2) ±g^* 

> x © ^ £ Wi K Kraemer ©3; 

Iiq ,.i / c — tj?3 + k 2 C 37 D * c 
Rtf Schul2-Blashke ©at 

77 S p/ c=C7?)+ks ( 77 ) 77 sr 
CfiL. 77 T ., tt«*tttigx 7? „tllkllig> k, Rrfka tiStt* 
flbti^ 4 s > X ©a£ £ HAtT * * o tEfcs lntt @ £**f#£^-?-« 3 

^-$-c<!:£«ifSL*:±-e. utiblittgcf^li^^v^^S 
£^t>> ±12 <1) ^tcti£oT^^>x3£»*jrtfJ-rSo 
±15 (1) Rtf (2) ©t>-rn©^j*t> igTcttlgitf'Jv-jg 
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-Wkm&mmK&'P't z t . # y ^ - e s c *t l -c 3 tc *6 g a< # 

# L ^ « « ^ > * 'J7-I«0<STC^^Tfixttfi*<±#t5 

C i T £ * t> o 

& *>&mm<t>Ml£& (C. )£gfctefi&<DiR!l5£jfe (C ,) 

t commits &tz& &&&&&&& & iz&m-t z&g ^ 

®^#Jw^ife-rsii^ttc:©^^»5T<£^o gf il & g§ & 

*<SSc3i-f- S KBILTtt, BIT €> «k ? Ltflf t 5 0 110. 

C V sv/ C] 1 ) **fev ( C v **/ c ) H - ( 7} s*/ C ] L ) / 
C C « - C l } *<x 0.0 O lJKTlf^^Clt^toTiaigiJiai^-r 
5 o 

^fS^BMfc-T -5 c £ < . y ;i/ £ £ $ # c> rt: s £S l 3 5to 
* u > « «? •? z o * . * > K^ofSiKft*f c^h 
^?nn^>-tr>££r) * ?g 8s £ & <t * 58 £ c > i§ # »n ?& c .8 

P E IC *J V» T tt > *©£j£*»«^t>*T — «py^l/©^fi!c^Si4>t.tl 

So 

5o £ *: > ^^^^«*W^S^-e^^*©^';^^U><i:^tt* 
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K«fc oT«»T* S»£ (Tm) tt, S# 1 1 6-1 3 2 1C . * 
L < li 1 16- 1.3 1. 513, «k t>0* L < tt 1 1 7-1 3 1 *C © IS 
lT*t), * ft fc ^ RDSCCioTlffltiSlSfiftiV^*^.. 
- ( A H ) £ « £ (Tm) 
0£AH£2 5 0 

0. 0 2XAH+1 1 6 < T m < 0. 0 2 X A H + 1 2 6 
if * L < li 

0.02XAH+1 1 7<Tm < 0. 02XAH+125 

J; *) SF 4 L < » 

0. 0 2 X A H + 1 1 8<Tm<0. 02XAH+124 
©!§H&£8&rt:L-C^So tt # 'J U > C 1 D fcU ittfctfJ^Bu&T? 

* ») tt *<'& , fir S ft x. > 9 * h* - *< *: £ < & it "t S M G (* T * ^ X > 
xf U>Sf^#Ofit»?Til»jS, figStt-C* S -X- 9 X h 
-<!:LT©«feJI©§£31*>RJtiXi&5o <£ *> > & *£ flfti>^^tr- 
ti > DSC (/<-*VxA/7-ttfi, D S C 71) £ fB 2S£ 

1 9 0tfftliLft^l/^i'-t>5> SKI 5 0 V-C 5 ftfS&mL 

* © > 1 Ot/^Oafif - 5 0*C*T»iSLfclSK*btl5g 
S -ft ©&&t'-?<fc*):fc*!>*:teT**>. $ t> K 1 0 "C / # 
© a g x t" S & © *? © & & t* - * © « * t* ~ * & ® ® ^ ^ 

t) 3fc * <t X- & Z o 

* ^ m © # 'J -i- ^ ^ > C 2 3 lc *i ^ T 11 > a h > $t SK So, 

h;H£ ( 1 H — N M R ) CioTffftftiO. 8~1.0 

P pmSSoyf 'I'fiil. 2 —1. 4 p pm^«©y-^^>Si©* 
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frit CCHs / C H * ) *< 0. 0 0 5 ~ 0. 1 © fg B IC * t> s ^ojpSI 



C H » 3 i # % 5£ 

T m £ 1 3 1-1 34 0 CCHs /CH« 3 
# $ L < tt 

Tm£131-1230 (CH. /CHi ) 
«fc L < 

TmSlSl-1120 (CHj / CHi ) 

©Ba&fcSifc-rctj^i&g-ei&So cct (ch. / c h 2 3 « > 

#^t5 f-^OSSliAt U 1. 2—1. 4 p pm«l«IC^«-r 
8t->0*»t*Bit.*i> CCHs / CHj 3 CA/33 
/ C B / 2 3 HT$Sn5. £ . & Hi £ li ffl ^ 1 3 5 t£lT"C 

*\ IB j& (Tm) «DSC ('< - * y Jl^r -&m. DSC7 
S3 ) £ ffl ^ > &m 1 9 0rT^fi£Lfc^"U^->- & & 1 5 0* 

tT? 5 ^RSiSH! L^©"&> 1 OtifftigU 
$ h IZ 1 0 , C/»cDjggT-#fi'rs|g©SkJI?©iR«lf-^©S^:h' 

C 2 3 tc«s £t SB 5 ~ 2 0<D#fea-*-U:7>r fll 3 - > 
^. _ y j- > _ 1-^4 - y^-^lz-^V^-^ - 1 <tf^bS?**l« 
*S8S©&#:^ti#ttte#:£L£t>o &fc]©fi£:*ri£fc:.fcoT 
l^tljxf l/>/a-^l/7^ ^t^ftCfe^ts !U # 5£ fi £ 

x^-U>/a-*l/7 + U if 1 U 

fi£L> (CH, / CHs 3 ©W&tf-ftlSRTtfetttf 



jfelEJfefiff (DSC) 



J=«k^T««<Lfc»^ (Tm) £ (CH, / 
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cDg^Ji-TS t> © T <£ V • 

$ & ic ^ * 3£ «E © * V x + It > C 3 3 iz V> T tt s y JU /< - 5 a 

(Mw) £ ^ W X •> * ;Ht (DR) t 5$ 

D R > 0. 5 + 0. 1 2 5 X 1 ogMw 
# £ L < tt 

1.6 0 > D R > 0. 3 6+ 0. 1 5 9 x 1 ogMw 
J; *> f? £ L < tt 

1.5 5 > D R > 0. 1 6+0. 2 1 x 1 ogMw 

1.5 0>DR>- 0. 1 1+ 0. 2 7 9X 1 ogMw 

©K^^SIfc-rcii**^!?^*** 

^-f X «5 * *lfc (DR) fcU m#ISIS$!ift^r«l©*^tf 
or^7?rffl^T. ttk^'J-yXA CS^ ( D o ) — 1. 2 7 5 
mm. g £ (L) = 51. 0 3 mm. L/Do = 4 0. lAft = 9 0' 3 
«fc *) J? til i$£l. 5 mm/# (Wtiimmi 0 s e c "') , SSI 9 0t 
©^^"Ifl¥aiLT^t.ti^:Xhv>K©e:S (Di . ma) 
C©ii:S^r+-vt*7'J->'X^S-t7l^tfclt (Di /Do ) -I?*S„ 

<£*> N 7.h5>K©itS (D,)K. ffajL^X h7 > K55 cm 
( J X JU P * N t> 5 c'm © g $ ) ©**«|5oSoSfiRySt^ 5 

#&eji©tf«Ji^U> C 4 ) 14 . ffi ifc £ sfc ad £ k im: . 
0— - 1 0 or. *F £ L < 5 7 0 -CommK & - 9 Z 
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rsa-iim&e^-c. iffititi Hz, mmo. 1 5»®*#ti# 

ffi^ttOSS^tt (SSt« - 1 5 0 — 2 0 01C) * S4 52 L > COS 

m&® ( t a n <5 ) *HtBL*:o » C * J* tb L @# ttittofiS 
#ifc£fiMc:fc#s«*$J<£s£ ( E " ) ©/?#ffce-*£-r***^ 
- T R * i i> x Efttfil^oyvA (MEAS 1) 7fiS**i65 0 
> £#«£-*©©«£: & fctt> 2 Bk: 3* *■ «k -5 

i o o-ott^-x^-^^SEU * Kmm&ft t lx , 1 9 0 

T 8 B* »n & L ft! ffi l£ & > LxmtL&Z 1 0 0 a m © 7 >r ;u 
A^i^fco C © : j9 # tfc f - ? IB m t L X , m E IS tt * < . * 
"Jxf u>(Df StcioTl)S«5iOt*t), 0. 3 i*J _t > *? £ L 
< ttO. 5 — 3 0 T ife S o 

£ rt: > # §£ © * >) ^ f- P > (1] — £4) «> — «: WE ft © 
6 41 LT05o ~fr t£ t> % » 
( 1 ) y;t//N*-$i-'>3>^o^h^57-f - (GPC) & c £ 
I: >)*-^-XALC/GPC 1 5 0 C, *5A 
TSK HM + GMH6X2, ifcfil. 0 5 >J U v Y JU / & , m M : 

1. 2, 4-h«;^oo'<>-b*>. 1 3 51C) C«t ^Tif Lfc^ . 
V if- 1/ >«lj|Of ff^^fl (Mw) ttS^:5, 0 0 0 —2, 0 0 

0. 0 0 0 , ff*L<tt9J 0 0~1; 5 0 0,0 0 0 , £ *) ».* t < 
1 0. 0 0 0 — 1. 0 0 0. 0 0 0 G>Va&X * Z> o ^©11?^^? I 
(Mw) *< 5. 0 0 OfitliA^dSttlOftl^^JS^tibH, 

2. 0 0 0. 0 0 0 *jex.SiJnX4#tt*<{STt-So 

(2) & G P CfeCioTaaHlfc* 'J J.fU>Jfe3f©Kfi¥i£# 
^fi (Mw) iStf^^^ 1 (Mn) £©JtMw/Mntt> 

1. 5-7 0 ff * L < ttl. 6-6 0. «k<?«f*L<tt2, 0-5 0© 
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(3) *f IB « K tt > S#0. 8 5—0.' 9 6 g / c m ■ . *? £ L < Ji 

0. 860-0. 955g/cm s . «k*)»*t<tt0. 8 7 0 -0.9 5 0 
g/cm' 0|bIT*5. SI* 1 9 0 1C © *•* *J l"» T 
-7 b x _ h &.f£.j& L * &?$L*:k©£!£&*JEtri::«k- 3 TS!£L 

(4) 1 3 5 X> © ^ # ll > # »1 Ji L rt: li 18 IS C j? D «x il 
^0.0 1-2 0 f •> U v h ;U / g . ff * L < tt 0. 0 5 — 1 7 f *>'J 
? b Jl/ g , idffiKttO. l^l 5r^.'J ? h * / g © «5 H T 
& S „ £ © C J7 } i!0.0 1f5/'J7^/g*iTll?3¥fitt8® 
3£l!j&<:^3t#T**SL. 2 Ofi/U -sr h^/g^fiX-SiiinX^tt 

$ 6 K . * $& 93 © # 'J J- b > C 1 D — C 4 D 1= *J ^ T I* . # T 
5fc^SB«C^tSfDga<#«ELT:fc>). d©^ISfP«tt. Ifi 1 9 0 *C 
- !• (JS^-1 0 0 — 5 0 0 0 m ) £ f£ BE; L > £©*>©© 
j^^^iR^x^^ h;u©aS3£ic«fco-r. §Ii:iSS^tIt5C 

5fc*i8IB*«&*Q£©gSI RiRttE ( c m" 1 ) 

963 

t'^'JfVS 888 
t'-^S 9 0 7 

©tt»c» u, i«3 o*;i/*JHJ:,fi;*L<tt4 o * >i<%m±. 

n = 0. 1 1 4 A to; / C d • t ) 
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CfcAfL. n <4 1 0 oe£5fcS*t>©*4£fc-^.;l/&cD«S. A . o t t4 
9 0 7 cm- 1 C^IHR%S> d J4 & SB # £ ( g / c ro s ) . t 14 
7-f (mm) ) 

ttbtiTOS^s * 56 bj cd # «J a. ^ v > {= 4j ^ T « . ^ 4g h* - ;V a 

^tefn^ws (U) t . v* a y > * . sffii 3 5 *c t «d l « pg 

0. 1 x [ J? } "» £ U £ 7 x C * 3 _I 
<D g§ # ic * *> , t? £ L < tt 

0. 1 x ( ri ) - 1 g U £ 6. 5 x ( v } -> 
«k 0 jif ^ L < II 

0. 1 5X ( 5 ] -'^U^6.5x C 5? D _1 
© *> i? £ L < 14 

0.1 5X (?) (,) •' 

^«SB©^^?nS#*«©lSl>^'J^f-^>^o^T{4,^^IS 

ra^tife. i§it, >< y t -it t ^ tz&mm&ztt^-t 

- :£ . 3fc«ffi©*fiSfng£Wfi©4>tt^#U^^i-'>t4. i^Hil 
J¥m<bu- 3 fc|St6o^^-tcKL-r(4.^^8i5©^^fO«^Wg©ii> 
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# £ HJ © y x !✓ ;/ <7KfMt4&SHirtfy^ft'>, * JMt ft « 
St y ^ f u > ) fc.#©&WSte#MBK:S£LTffl^ 

#<£t'i<|tfbti3. «P * »J' * 1/ 7 -f > & £t IB © # #1 i L T tt s 

t- > - 1 ; ^ * -fe > - 1 ; ^ ^ t- > - 1 ; 4 -y*->U'<>T->- 1 

£ # /Wfc & . U>-7^'J^i*i6#, -T * *J 

tt i* *< ^ »f £ n s o * y x u > m m B © n (* &i t l t . ft. m # 

•J * f- 1/ > , T-fV^f A -f -f > /< ^ h * »J 

Xf U> (^A^tt) <C £ tvs o as^&isa-^fi-^tf©!! 

n > 6 . f ^ n > 6 • 6 £ © # 'J T 5 K # IB > #"Jxf l/>f 1/ 
-7 $r ^ _ j., ^ ij y f u > f u 7 ^ 1/ - f ft: if o # 'J x x f ;t/^ i 

#ij7*xl/>t*i'KiIl v #H$ K & SB . # 'J ^ * * > * SB 
* <j j. - r- n> x ;u * > IB > # 'J ^ * - u > x )V y * K «J 8B ft £' *< 
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7? U h «J ;l/ - 7 * x > £ # . T £ Up— F 'J * -7 9 

$ . & ic «: & ri a ft x ^ t. h v - a: i* i)< m v '& ti s o 

5 0 Ofififfix f?£L<tt3~3 0 OtIV% J: t> # 3 L < tt 5 ~ 
^JgBS©* U if- U > C 1 ) ~ C4D tt x i^u^^&y^-^^ 

(B)^£f£&JS4t£feXtt*©^£&*£^*>i£^#£iBJ5ScL 

& m M K. *i S (A) flc^oS^&Ift^fei LTIi, S)tS#« 
3-1 fllClt5iSXIi7>^y^ K3&7«©&Ji£^triIi£& 

■^A. ^^l/nx^A, 7 — A , * t* A , ? u 

i*<Ti5, <fcl= - ft 5£ 

CpM 1 R 1 . R 1 » R' , • • • ( I ) 

Cpa M 1 R 1 • R 1 » •••(II) 
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